To determine the prevalence of bruxism, associating it with mouth breathing in preschool children in Florianopolis, Brazil. Material and Methods: Clinical examination and questions to parents/guardians of 429 children aged 2-5 were conducted. The clinical examination was performed by three calibrated examiners to register the presence of tooth wear on incisors and molars. The questions were related to sleep bruxism (teeth grinding) and mouth breathing. For determinate diagnosis, were "possible" bruxism by the American Academy of Sleep Medicine and "probable" bruxism, whereas the Item Response Theory was employed for mouth breathing. To determine the associations, a Chi-square test and Fisher exact test with a standard error of 5% and 95% interval confidence were applied. Results: The clinical examination revealed bruxism in 8.2%, whereas the parental report revealed bruxism in 17.2%. When clinical examination was associated with the parent's report, bruxism was present in 2.1%. Among the non-clinical variables, the most prevalent changes included: child presenting a regular stuffy nose (19.6%), followed by child is always open-mouthed (16.1%). A significant statistical association between bruxism and age was obtained (p<0.05), the age group with prevalence of 4 and 5 years old with 68.9%. There was no mouth breathing association with the presence of bruxism (p>0.05). Conclusion: Bruxism was prevalent for children aged 4-5 and bruxism had no association with mouth breathing.
Introduction
Bruxism is a disorder of the masticatory system, which occurs in adults and children, characterized by clenching or grinding of teeth. It may occur during the day, awake bruxism, or during sleep, sleep bruxism [1] . In children, sleep bruxism is the most common [2] . The etiology of bruxism is still undefined, but studies suggest that different factors can cause it, including local, systemic, psychological, occupational and hereditary factors [3, 4] .
Sleep bruxism has as risk factors presence of deleterious habits such as biting objects, children with high levels of stress, sleeping less than 8 hours/night, sleeping with light accesses or noises [5] . The prevalence of bruxism in children varies from 14% to 44.6%, and the age range of the children who suffer the most from this condition is between 5 and 7 years [2, 4, 6] .
Currently, studies have observed an association between the presence of bruxism and oral respirators, and this association is very strong in children with respiratory disorder [7] . Mouth breathing is to stop breathing only through the nose to breathe predominantly through the mouth, and may or may not be associated with airway obstruction [8] . Sleeping with open mouth, snoring, drooling on the pillow and breathing through the mouth are associated with the presence of bruxism [2, 3, 6, 7] . Once, sleep bruxism is a function of the central system and the child with respiratory disorders can be active de parafunction of clenching the teeth during the sleep [9] . However, other study found no association between mouth breathing and bruxism [10] . Through these differences, there is a need for further research in schoolchildren on this subject, since the presence of bruxism interferes with social interaction, behavior and school performance [5, 11] . The negative impact on quality of life is unquestionable since mouth breathing is strongly associated with sleep disturbances, besides, if the mouth breathing had association with bruxism the treatment of mouth breathing can be a way to prevent and reduce the bruxism [9, 12] .
At present, there is no epidemiological survey data on mouth breathing and bruxism in preschool children in the city of Florianopolis. These data help clarify factors associated with bruxism, and should be investigated in front of a patient with suspected bruxism, thus helping in the correct diagnosis. The objective of this study was to determine the correlation between mouth breathers and sleep bruxism in preschoolers from 2 to 5 years.
Material and Methods

Study Design and Sampling
The present cross-sectional study population-based study involved 2 to 5-year-old preschoolers and their parents. Data collection was done in public schools in Florianopolis, Brazil, which included 6,349 students enrolled in in pre-school education in municipal public schools, which is divided into 4 sanitary districts (north, south, east, center mainland) [13] .
The sample size was calculated for prevalence estimation, considering a significance level of 95% and an error of estimate of 5%. It was considered a prevalence of 35.3% [14] , since the prevalence of bruxism is unknown in the population of Florianopolis, Brazil. Obtaining 350 individuals, considering 1.2 to compensate cluster effect and for eventual losses, added 20% to the calculation. It has a total of 504 participants.
For the sample selection, the stratified cluster sampling was defined according to the age of the children, considering the proportionality between the age groups. The draw was carried out in two stages, where the schools of the sanitary districts were drawn and later the classes in which the students participated.
Data Collection
Data collection included clinical examination and questionnaire to parents. The examination was performed by three calibrated examiners (Kappa > 0.7), with the artificial light (LED type), in the school, with children sitting in a chair facing the examiner. For this, clinical mirrors and sterile gauzes were used, following the biosafety norms recommended by the World Health Organization [15] . Children who did not have a full deciduous dentition or had a permanent tooth, were excluded.
In the clinical examination, the presence tooth wear on primary incisors and molars was recorded. It was considered tooth wear: teeth exhibiting cusps and/or flattened contour with loss of enamel and exposure of dentin [16] .
The questionnaire contained questions regarding sleep bruxism and mouth breathing. The diagnosis of mouth breathing was based on the questionnaire advocated, which contained questions such as: Sleeping with an open mouth and / or drooling on the pillow, a "blocked" nose every day, mouth open, sinusitis in the past year, operated the nose, operated the throat and had more than five episodes of throat infections in the last 12 months [17] . Asked the questions related to bruxism asked if the child grinds teeth at night. The response options were not (0) and yes (1). The questionnaire was sent to the parents through the school agenda, and should be delivered to the teachers in the classroom and collected later by the researchers.
For the diagnosis of mouth breathing, the Item Response Theory (IRT) was used, which from the set of responses allowed the estimation of the parameters of items and individuals on a measurement scale. Item Response Theory takes into account the item in particular, without highlighting the total scores; therefore, the conclusions do not depend only on the test or questionnaire, but of each item that composes it. This gives us a better analysis of the questions [18] . Bruxism was diagnosed as "possible" and "probable." The possible diagnosis followed the classification of the American Academy of Sleep Medicine (AASM) where the report parents is sufficient to diagnose [19] . In the "probable" diagnosis, bruxism depends on the association of the parents' report associated with the presence of facets of dental wear on clinical examination [20] .
Data Analysis
Data were analyzed using SPSS for Windows (version 17.0, SPSS Inc., Chicago, IL, USA).
To determine the associations, the Chi-square test and the Fisher's exact test were performed. The following parameters were adopted: standard error of 5% and 95% confidence interval.
Ethical Aspects
This study was approved by the Ethics Committee of Human Research (Protocol No. 343/658). All parents were informed about the research and signed a free and informed consent form authorizing their participation and that of their child, the children also signed a consent form.
Results
The final sample consisted of 429 children aged 2 to 5 years attending municipal day care centers in Florianopolis / SC, the non-response rate was 15% of the sample corresponded to due to unanswered questionnaires and refusals to participate. The gender distribution was similar, but it was predominantly boys (52.9%). As for age, the majority of the children examined were between 4 and 5 years old (52.9%) ( Table 1 ). Bruxism by clinical examination was present in 8.2% (n=35); the parents report to bruxism was found in 17.2% (n=74), but when we associated clinical examination with the bruxism report by parents was present in 2.1% (n=9).
Regarding the non-clinical variables, the most prevalent alteration, according to the parents'
reports, was that the child was always with a stuffy nose (19.6%), followed by the child's mouth being always open (16.1%) ( Table 2 ). Boys had a higher prevalence of bruxism (19.4%) when compared to girls. When associating the age group with bruxism, a statistically significant association was found (p<0.05), the age group with the most prevalence being 4 and 5 years old, with 68.9%. There was no association of mouth breathing with the presence of bruxism (p>0.05) ( Table 3 ). 
Discussion
The present study aimed to determinate the prevalence of sleep bruxism and associate it with mouth breathing. Bruxism was diagnosis through clinical examination plus the parents' report, and correlated with the mouth breathing condition, in which these were diagnosed by the Item Response Theory.
It was observed low prevalence of bruxism and this was found predominantly in males. In similar studies, there is a variation in prevalence of bruxism, in which the lowest value is 14% [4] , compared to other studies that describe higher values, ranging from 21%, 25.6%, 37.9% up to 44.6% [2, 6, 21, 22] . Boys presented bruxism more frequently than girls, other studies had similar values in their population, it was also observed that the male gender was more susceptible to the presence of bruxism, since girls are 53% less likely to develop it, it may can be explain because boys are more agitated and aggressive than girls, also boys are greater difficulty to express their feelings, and sleep bruxism is a way to overcome their feelings [2, 10, 22] .
There was discrepancy when comparing the values of the parents' report versus the clinical examination for the diagnosis of bruxism. Perhaps when bruxism is evaluated by the self-report of those responsible may not be so precise, so we must be careful when considering it [23] . Some studies considered the diagnosis of bruxism just by the report of the responsible and other studies considered clinical examination plus the report of tooth clenching [2, 4, 21, 22] .
Studies that consider the association of the report with clinical examination had a lower prevalence of bruxism, this may be related to the fact that in the past the child had dental wear, and in the present, had only the clinical consequence and not bruxism at the present time. Due to the different methodologies, there are disparate values. If we consider bruxism only by parents' reports, the prevalence found in this study was low compared to another study, in which 44.6% of the children presented bruxism, according to the report of those responsible [2] .
In relation to age, the highest prevalence of bruxism coincided with findings in other studies.
When observed children who were between 2 and 12 years of age, and the mean age for children with bruxism was between 5-7 years [6] . Considering the findings, children aged 4 to 5 years present more bruxism when compared to younger children. This finding may be justified because, in this age group, psychological and stressful changes occur because it is an age of discovery, anxiety, increased responsibility, and may be coinciding with the coming of a sibling. These changes can trigger episodes of tooth clenching. Another factor that may be associated with the high prevalence of bruxism in this age group is that the teeth have been exposed to bruxism for a longer period of time, so that the younger children could have bruxism, but they do not show dental wear at clinical examination.
The mouth breathing is an aggravate of preexisting sleep bruxism, the relationship between these conditions may be positive because children with respiratory disorders tend to throw lower jawbone ahead in order to improve the air passage, what can stimulate superior airways receptors for intensifying the airways tonus, also leading to bruxism [12, 24] . The presence of bruxism and mouth breathing can lead to craniofacial and postural changes, as well as problems with facial muscles, occlusion, chewing, swallowing, sleep, concentration and attention. Thus, studying these variables is of great importance for early diagnosis [2, 6, 25] .
In the present study, few children with mouth breathing had bruxism, unlike on other study in which 62.5% of children with respiratory problems had bruxism [7] . Still in the same study, bruxism had a significant association with respiratory alterations, diverging from that observed in this study. A study found significant association between bruxism and mouth breathers, another study also found association, but this did not remain in the multivariate regression [3, 10] . These differences may be due to variability in the number of samples.
In the current research, we investigated only respiratory changes, mouth breathing, being determined through IRT. There was no clinical examination aimed at finding children diagnosed with mouth breathers. We used questions to investigate whether the child had a nose and/or throat,
if the child has a stuffy nose, is always open-mouthed, more than five times and sinusitis. After this we applied the IRT obtaining the final result of how many and which children were mouth breathers.
Some authors used specific tests for respiratory changes, such as a mirror test and water retention test [7] . Different from this can also be done just nebulization at bottom of a mirror [3] . No bruxism was associated with other potentially existing respiratory changes, once specific exams that need to be performed in a specialist's office were not done because it is an epidemiological study.
Currently the treatment of bruxism and respiratory changes are treated with health professional. The correct diagnosis, aiming at early treatment is important for the normal development of the child [3, 6, 7] .
The methodology of the present study has some limitations due to the cross-section design as, the absence of polysomnographic for the sleep bruxism diagnoses, and the absence of exam for nasal obstruction as describable by other authors for the diagnosis of mouth breathing, making it difficult to compare with studies in the literature [3, 7] . In addition, the questionnaire to parents may have generated a possible memory bias at the time of the response. Studies with similar research methodologies are recommended for better comparisons, in which the diagnosis of respiratory changes is more accurate, and thus to evaluate if there is a relation between bruxism and these alterations.
Conclusion
The prevalence of sleep bruxism found was low. The presence of bruxism and mouth breathing did not correlate. It was observed the children between 4 and 5 years of age have a higher prevalence of bruxism, being the male gender is more exposed to this condition.
